In vivo and in vitro phosphorylation studies of numatrin, a cell cycle regulated nuclear protein, in insulin-stimulated NIH 3T3 HIR cells.
Numatrin, a nuclear matrix protein has been implicated to be involved in mitogenesis of normal and malignant cells (Feuerstein and Mond, J. Biol. Chem. 262, 11389, 1987) and was later found to be identical to the nuclear phosphoprotein, B23. To study whether phosphorylation of numatrin is regulated by mitogenic stimulation, we examined the effect of phosphorylation of numatrin in the insulin-responsive cells, NIH 3T3 HIR. We found that an increase in phosphorylation of numatrin was associated with stimulation of the cells with insulin for 4 h and that the level of phosphorylation remained elevated after 8 h. By this time there was no increase in numatrin abundance as shown by Coom-massie blue stain and Western blot analysis. The induction in phosphorylation of numatrin could not be detected after 30 min stimulation with insulin, thus, indicating that the increase in phosphorylation of numatrin is not a rapid event. Analysis of the phosphopeptides by thin layer chromatography indicated four peptides that were phosphorylated in numatrin (one major and three minor). Stimulation with insulin was associated primarily with an increase in phosphorylation of the minor phosphopeptides. The phosphopeptide map of numatrin was identical after 4, 8, 17, 24, and 32 h stimulation with insulin, indicating that identical sites are phosphorylated at different phases of the cell cycle. In a search for the protein kinase which is involved in phosphorylation of numatrin we found that numatrin is a most prominent substrate for the cell cycle regulated cdc2 (p 34) kinase. However, the major phosphopeptides which were phosphorylated by this kinase did not comigrate with either of the phosphopeptides phosphorylated in insulin-stimulated intact cells. This may indicate that it is unlikely that cdc2 kinase may account for the mechanism(s) associated with phosphorylation of numatrin by insulin under physiological conditions.